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I. Amendments to the Claims 

1 . (Currently amended) A photodiode comprisrng! 
a semMnsulatinq substrate laver: 

a first p-type semiconductor layer; 
an n-type semiconductor layer; and 

a second p-type semiconductor layer disposed betweer the first p- 
type semiconductor layer and the n-type semiconductor layer sui:h that the 
second p-type semiconductor is directly adjacent to the n-type semiconductor, 
the second p-type semiconductor layer having a graded doping ccncentration 
along the path of the carriers . 

2. (Original) The photodiode of claim 1 further comprising an 
anode layer for collecting holes. 

3. (Original) The photodiode of claim 1 further conprising a 
cathode layer for collecting electrons. 

4. (Original) The photodiode of claim 1 wherein the first p-type 
semiconductor layer is InAIAs. 

5. (Original) The photodiode of claim 1 wherein :he n-type 
semiconductor layer is InAIAs. 

6. (Original) The photodiode of claim 1 wherein the second p-type 
semiconductor layer is InGaAs. 

7. (Original) The photodiode of claim 1 wherein the graded doping 
concentration defines a first concentration adjacent to ttie first p-type 
semiconductor layer and a second concentration adjacent to "he n-type 



BRINKS HQFER GILSON & LIONE 
lit^lZ PO Box 10395 
■>uioMB Chicago. IL 60610 

2 



PAGE 3/12*RCVDAT9f13120051:21:38PM [Eastern Daylight T^^ 



09/13/2005 12:24 FAX 17349946031 BRINKS.HOFERpET AL iSl004 



Appln. No. 10/502.109 Attorney Doi:ket No. 1055&^ 

semiconductor layer, and further wherein the first concentration is greater than 
the second concentration. 

8. (Previousfy Amended) A photodiode comprising: 
a first p-fype semiconductor layer; 

an n-type semiconductor tayer; and 

a second p-type semiconductor layer disposed betweer the first p- 
type semiconductor layer and the n-type semiconductor layer su<;h that the 
second p-type semiconductor is directly adjacent to the n-type senr iconductor. 
the second p-type semiconductor layer having a graded doping concentration, 

the graded doping concentration defining a first concentration 
adjacent to the first p-type semiconductor layer and a second concentration 
adjacent to the n-type semiconductor layer, the first concentration being greater 
than the second concentration, and 

the first concentration being located at a position Xo and defining a 
concentration Po, and the graded doping concentration being goveried by the 
following equation: 

over the depth D of the second p-type semiconductor layer for all x an^i D greater 
than zero. 

9. (Previously Amended) The photodiode of claim 8 vrherein the 
depth, D, for the.first concentration is between 800 and 1000 angstroms in 
length. 

10. (Previously Amended) A method of fabricating a photodiode 
comprising: 

providing a substrate layer; 
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depositing an n-type semiconductor layer on the substrate; 

depositing a secx>nd p-type semiconductor layer having a p-type 
dopant on the n-type semiconductor layer; 

grading the p-type dopant of the second p-type semicon juctor layer 
from a first concentration to a second concentration, the first concent -ation being 
greater than the second concentration; and 

depositing a first p-type semiconductor layer on the second p-type 
semiconductor layer, the second p-type semiconductor layer being between the 
first p-type semiconductor layer and the n-type semiconductor layer such that the 
second concentration is directly adjacent to the n-type semiconductor layer. 

1 1 . (Original) The method of claim 1 0 further comprising the step of 
affixing an anode to collect holes. 

12. (Original) The method of claim 10 further comprising the step of 
affixing a cathode to collect electrons. 

13. (Original) The method of claim 10 wherein the First p-type 
semiconductor layer is InAIAs. 

14- (Original) The method of claim 10 wherein ihe n-type 
semiconductor layer is InAIAs. 

15. (Original) The method of claim 10 wherein the second p-type 
semiconductor layer is InGaAs. 

16. (Previously Amended) A method of fabricating a photodiode 
comprising: 

providing a substrate layen 

depositing an n-type semiconductor layer on the substrale; 
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depositing a second p-type semiconductor layer having a p-type 
dopant on the n-type semiconductor layer: 

grading the p-type dopant of the second p-type semtcom juctor layer 
from a first concentration to a second concentration, wherein the first 
concentration is greater than the second concentration; and 

depositing a first p-type semiconductor layer on the seciond p-type 
semiconductor layer, wherein the second p-type semiconductor layer is between 
the first p-type semiconductor layer and the n-type semiconductor layer such that 
the second concentration is directly adjacent to the n-type semiconductor layer» 
and 

wherein the first concentration Is located at a posit on Xo and 
defines a concentration po, and further wherein the graded doping concentration 
is governed by the following equation: 

over the depth D of the second p-type semiconductor layer for all x ami D greater 
than zero. 

17. (Original) A photodiode having a first p-type senriiconductor 
layer and an n-type semiconductor layer comprising: 

a second p-type semiconductor layer disposed between the first p- 
type semiconductor layer and the n-type semiconductor layer such that the 
second p-type semiconductor is directly adjacent to the n-type sem conductor, 
the second p-type semiconductor layer having a graded doping concentration, 
wherein the graded doping concentration Is governed by the following equation: 

-X 
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over the depth D of the second p-type semiconductor layer for all x ard D greater 
than zero. 

18. (Original) The photodiode of claim 17 wherein the second p- 
type semiconductor layer is a type lll-V semiconductor. 

19. (Original) The photodiode of claim 17 wherein the second p- 
type semiconductor layer is InGaAs. 
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